Objective: The purpose of this study is to examine secular trends in the occurrence of type 2 diabetes in community-dwelling Trinidadian subjects.
and quantifying the number of people affected, now and in the future, is important to allow for rational planning, allocation of resources and effective strategies for prevention and management [4] . In addition comprehensive and up-to-date survey data at the community level helps to identify potential gaps in care, and to monitor and evaluate the provision of treatment to patients in the most efficient manner.
The purpose of this study is to examine secular trends in the occurrence of type 2 diabetes in community-dwelling Trinidadian subjects.
Methods
We used a cross sectional study design. The population consisted of all adult patients (>18 years) with T2DM, residing in the community and receiving care at the main primary health care facility (PHCF) serving that community. In Trinidad there are four Regional Health Authorities (RHA) that deliver care to well demarcated communities. The communities chosen for this study came from two of these RHA, the North-Central RHA and the Eastern RHA. The two main PHCF serving these communities were selected for the conduct of the study. The starting point was the identification of all patients who met the criteria for T2DM. We defined T2DM as a physician diagnosis as well as satisfying the WHO criteria i.e. -a fasting plasma glucose ≥ 7.0mmol/l (126mg/dl) or 2-h plasma glucose ≥ 11.1mmol/l (200mg/dl), or an HbA1c of >7%. [4] . Patients who met these criteria were invited to participate in the study. All patients with gestational diabetes or type 1 diabetes were excluded from the study. All data were collected using a specifically designed data collection instrument, which include demographic data, i.e. age, gender, ethnicity, body mass index (BMI), education level and treatment. Body mass index (BMI) was based on measured height and weight on physical examination. BMI is computed as weight in kilograms divided by height in meters squared (kg/mIntroduction Type 2 diabetes (T2DM) is a global public health crisis that threatens the economies of all nations, particularly developing countries. Fueled by rapid urbanization, population growth, increasing life expectancy, nutrition transition, and increasingly sedentary lifestyles, the epidemic has grown in parallel with the worldwide rise in obesity in both adults and adolescents. [1, 2] . The burden of type 2 diabetes and its complications, including macro-and microvascular complications, are increasingly recognized as a global health priority. The estimated prevalence of diabetes in Trinidad reported by the International Diabetes Federation is 13.9% [3] , one of the highest in the region of the Americas, with the total number of cases (20-79) years at 2013, being 132 340. The mean health care expenditure per person with diabetes is estimated at $1212 (USD). [3] .
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Results
There were 301 participants who satisfied the entry criteria and were available for analysis. The study participants consisted of 194(64.5%) from one PHCF (1) and 107(35.5%) from the PHCF (2). The mean age was 60.78 years (SD ± 11.5) with an interquartile range of 51-70 years, table 1. There are two major diaspora in Trinidad, Africans and South East Asians (SA) both representing approximately 35% of the population respectively. While other studies have shown that T2DM is more common in SA than Africans [6] , we had significantly (p<.05) more Africans (42%) than SA (33.2%) receiving treatment at the PHCF we studied. There were more females (179, 59.5%) than males 122 (40.5%), f:m 1.5:1. The proportion of participants classified as overweight or obese was 66% (191), while 73(24.3%) were obese. An inverse linear relation was found between BMI and age at diabetes onset. Adults with early diagnosed diabetes were more obese and more likely to be female than were adults with a later onset of type 2 diabetes. The overwhelming majority (82.4%) of participants attained only a secondary level of education which is now universal in Trinidad.
We enquired from each participant the year in which they were first diagnosed with T2DM and found that in this setting there were twice as many people diagnosed with T2DM between in 2004-9 and 2010-14 compared to 1994-1998 and 1999-2003, figure 1 . Therefore between the 1990's and 204-14 in two areas in Trinidad the number of cases with T2DM increased by 100%. Further studies are required to determine the causes of this increase.
In addition to the year of diagnosis we also enquired about the age at first diagnosis, figure 2, and showed that while the age group >69 years remained fairly constant over time, from 2004-09 for the first time there were participants in the age group 29-38 years and similarly in 2010-14 for the first time there were participants in the age group 19-28 suggesting that T2DM is occurring in younger age groups (Table 1) .
Discussion
The results of this study indicate a rapid raise in the number of adults who meet the criteria for T2DMduring the first decade of the 21st century. These patients are currently receiving treatment at the primary care level. This rapid rise in such a short period of time is particularly disturbing because it suggests that large changes at the population level can occur in a relatively short period of time. If there is no coordinated response to arrest this increase in T2DM, the consequences are formidable. Increases in health expenditure, diabetic complications and cardiovascular morbidity and mortality are all likely to occur. These findings are particularly problematic given the strong association of T2DMand an array of both micro and macrovascular complication. Therefore, these findings have important implications for the debate on introducing stratergies such as health checks and other public health interventions to arrest the progression to overt diabetes.An effective and determined program of policies and actions is mandatory. These findings are also relevant to other countries considering challenged by increasing levels of T2DM.
At the two PHCF studied for the first time in 2010-2014 there were patients with T2DM in the age group 19-28, a disease once thought to be a metabolic disorder exclusively of adulthood [7] . This trend in the occurrence of T2DM is not unique to our setting. For example, in Japan 80% of all new cases of diabetes in children and adolescents were diagnosed as T2DM [7] . Similar patterns have been reported in Taiwan [8] , and to a less extent in Europe, U.K. and the U.S.A. [9, 10] . T2DM is progressive, resulting in a gradual decline in β-cell function [11] . Overt T2DM does not occur until β-cells fail to respond appropriately to peripheral insulin resistance. The ability of the β-cell to secrete sufficient insulin to adequately respond to the peripheral insulin resistance state depends on multiple factors. These include β-cell mass [12] and secretory capacity [13] , which is influenced by genetic [12] and environmental factors [12] . While little can be done in regard to genetic factors, much can be achieved by tackling environmental factors. Improving the physical environment such as increasing availability of healthy food choices and opportunities for physical activity together with a structured lifestyle-change program is vital to reducing T2DM among people at high risk. Both randomized clinical trials and real-world implementation studies have proven that structured lifestyle-change programs can help prevent or delay T2DM by 60% in people with pre-diabetes [13, 14] .
Our data show that overweight (39%) and obesity (24%) are common in a population of type 2 diabetic patients attending diabetes clinics, in keeping with known epidemiological associations [15] [16] [17] [18] [19] [20] [21] [22] [23] . Obesity is the major potentially modifiable risk factor for type 2 diabetes [24] . Early obesity and almost any weight gain after adolescence are risk factors for type 2 diabetes [20, 23] . Further Schienkiewitz and colleagues concluded that weight gain in early adulthood is related to a higher risk and earlier onset of type 2 diabetes than is weight gain between 40 and 55 years of age [25] . Using educational level, as a socioeconomic indicator there is a considerable burden of T2DM associated with lower levels of educational attainment in Trinidad. This finding is consistent with the literature [26] .
The strengths of our study were the uniform ascertainment of diabetes and related variables over the time interval. Nevertheless, several limitations deserve mention. First, the secular patterns we observed were based entirely on cross-sectional data; therefore, these results may have been influenced by survival and/or selection bias. Secondly information on diabetes risk factors, such as dietary intake and family history of diabetes, were not available. Hence, we could not rule out the possibility of residual confounding.
In conclusion, we provide evidence that at the community level that the occurrence of T2DM is increasing, and shifting towards younger age groups. Obesity may be the driving factor in the pathogenesis of T2DM, although we were not able to quantify the contribution to current BMI of potentially avoidable weight gain. Nevertheless this evidence is critical for the future planning, allocation of resources and effective strategies for the prevention and management of T2DM.
